
PROC. ENTOMOL.SOC. WASH.
85(3), 1983, pp. 564-574

DISCRIMINATION OFLIRIOMYZA SPECIES
(DIPTERA: AGROMYZIDAE)USING ELECTROPHORESIS

ANDSCANNINGELECTRONMICROSCOPY

Geoffrey W. Zehnder, John T. Trumble, and Walter R. White

Department of Entomology, University of California, Riverside, California

92521.

Abstract. —SXdirch gel electrophoresis was used to distinguish three species of

Liriomyza Mik, based on mobilities of four enzymes. Comparison of L. brassicae

(Riley), L. trifolii (Burgess), and L. sativae Blanchard revealed different enzyme
mobilities at three loci. Liriomyza trifolii and L. sativae were separated based on

enzyme mobility differences at all four loci tested. Enzyme mobilities of conspecific

strains of L. trifolii and L. sativae were not influenced by host feeding or geographic

site of collection. Scanning electron micrographs revealed interspecific differences

in length and spacing of mesonotal microsetae.

Leafmining flies in the genus Liriomyza Mik (Diptera: Agromyzidae) are serious

pests of vegetable and ornamental crops in California. Specimens collected from

celery in Ventura County, California, in 1 980 were identified as a newly introduced

species, L. trifolii (Burgess) (Trumble, 1981). This was the first record of an

economically important infestation of L. trifolii on a vegetable crop in California.

The introduction of this species has also affected the California ornamentals

industry where L. trifolii has become the primary leafminer species damaging

chrysanthemums (Parrella et al., 1981).

Prior to the introduction of L. trifolii to California, several leafminers had been

documented as economic pests. Liriomyza sativae Blanchard was reported as a

secondary pest of tomato capable of reaching injurious population levels when
exposed to methomyl spray regimes (Oatman and Kennedy, 1976). Liriomyza

brassicae (Riley) only sporadically causes serious damage to cruciferous crops and

is considered of minor economic importance in California (Oatman and Platner,

1969). A fourth species, L. huidobrensis (Blanchard), is considered a pest of some
ornamental plants and can attack legumes and other vegetable crops (Parrella, in

press). Another economically important leafminer species, L. trifoliearum Spencer

(as L. pictella (Thompson)), has been reported as a pest of alfalfa in California

(Jensen and Koehler, 1970).

Fifteen Liriomyza species of economic importance in California have been

reported, although only five species are currently recognized. The taxonomic

confusion in the genus Liriomyza results from general morphological similarity

and overlapping host ranges (Parrella, in press). Agromyzid nomenclature has

recently been coordinated (Spencer, 1981) but misidentification may occur when
morphological characters vary among individuals or when genitalia comparisons
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are incorrectly interpreted. Liriomyza trifolii, L. sativae. and L. brassicae were
included in this study because of morphological similarity, economic importance,

and overlapping host ranges. Liriomyza huidobrensis and L. trifoliearum were not

included because of gross morphological differences and restricted host range,

respectively.

Within the last decade, gel electrophoresis of enzymes has become a suitable

technique for discrimination of closely related taxa (Berlocher, 1979). Species in

many insect genera have been identified using electrophoresis, including Culex
Linnaeus (Mahon et al., 1976), Speyeria Scudder (Brittnacher et al., 1977), and
Drosophila Fallen (Ayala and Powell, 1972). Berlocher (1980) developed a useful

electrophoretic key to larvae, pupae, and adults of Rhagoletis Loew species.

Scanning electron microscopy has recently been used to delinate morphological

structures for the description of new insect species (Boppre and Scherer, 1981;

Bright, 1981). The purpose of our study was to determine whether gel electro-

phoresis or scanning electron microscopy could be utilized for separation of Lir-

iomyza species.

Materials and Methods

Gel electrophoresis experiments.— Lzr/omyza spp. were obtained from the fol-

lowing sources:

Liriomyza trifolii: (1) A laboratory colony established on celery in December
1980 from an infestation occurring on celery in Ventura County, California. (2)

Fresh market tomatoes in Ventura County, California. (3) Celery in South Bay,

Florida.

Liriomyza sativae: (1) A laboratory colony established on squash in December
1980 from an infestation occurring on fresh market tomatoes in Irvine, California.

Liriomyza brassicae: (1) Broccoli in Irvine, California.

Liriomyza brassicae were difficult to collect and rear in the laboratory, and
sample sizes were limited. All available L. brassicae were electrophoretically

compared with L. trifolii and L. sativae on the same gels. Repeated comparisons

of L. trifolii and L. sativae were performed since samples of these species were

plentiful. Specimens were collected as larvae in infested plant material and held

in an environmental chamber (27° ± 0.5°C, 65 ± 3% RH: LD = 14-10) for

completion of development. After emergence, 48 hours were allowed for cuticular

hardening and coloration before flies were transferred to glass vials and stored in

liquid nitrogen. Numbers of individuals examined in each test have been reported

in Tables 1 and 2 and Figs. 1-6.

Prior to homogenization for electrophoresis, individual adult flies were iden-

tified to species using mesonotal and vertical bristle characters described by Spen-

cer (1965). Equal numbers of males and females were analyzed on each gel.

The starch gel electrophoresis technique described by Bush and Huettel (1972)

was followed or slightly modified as described. Gels were formulated using 49.2

g Sigma hydrolyzed starch in 420 ml of gel buffer. Gel and electrode buffers were

prepared as continuous tris citrate II (Selander et al., 1971), except pH was adjusted

to 7.7 with additional citric acid. All four enzymes included in this study were

separated on this buffer system. Gels were run at 4°C for five hours at 100 volts

and ca. 70 milliamps. The enzyme systems examined were isocitrate dehydro-
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Table 1 . Biochemical similarity o{ Lihomyza trifolii from different hosts and geographic locations.
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Figs. 7A, 7B. Scanning electron micrographs of mesonotum. A, Lihomyza trifolii. B, L. sativae.
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Fig. 7C. Scanning electron micrographs of mesonotum, Liriomyza brassicae.

from L. sativae and L. brassicae by electron microscopy, this technique is not

suitable for discrimination between L. sativae and L. brassicae.
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